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Abstract This study uses multilevel analysis to examine
individual, organizational and community levels of inﬂu-
ence on condom use among female commercial sex
workers (FSW) in the Philippines. A randomized con-
trolled study involving 1,382 female commercial sex
workers assigned to three intervention groups consisting of
peer education, managerial training, combined peer and
managerial intervention and a usual care control group was
conducted. The results of the multilevel analysis show that
FSWs who work in establishments with condom use rules
tend to have a higher level of condom use (b = .70,
P\0.01). Among the different intervention groups, the
combined peer and managerial intervention had the largest
effect on condom use (b = 1.30, P\0.01) compared with
the usual care group. Using a three-level hierarchical
model, we found that 62% of the variation lies within
individuals, whereas 24% and 14% of the variation lies
between establishments, and communities, respectively.
Standard errors were underestimated when clustering of the
FSWs in the different establishments and communities
were not taken into consideration. The results demonstrate
the importance of using multilevel analysis for community-
based HIV/AIDS intervention programs to examine indi-
vidual, establishment and community effects.
Keywords Condom use  HIV/AIDS  STD 
Commercial sex workers  Sexual behavior
Introduction
The concept of improving HIV/STI prevention through
community-based research has gained popularity among
health promotion workers [1–4]. Often researchers are not
only interested in personal factors that contribute to HIV/
STI risk reduction, but are also interested in integrating
situational and environmental factors [5, 6] that can help
explain HIV risk reduction in the broader context of
community HIV/STI health risk reduction [7–10].
The rationale behind community-based prevention is
that the individual’s attitudes and behaviors are often
inﬂuenced by the social contexts to which the individuals
belong [11–13]. Community-based HIV/STI prevention
efforts therefore often focus on the various levels within
the community that inﬂuence risk behaviors, including
individual, organizational and community inﬂuences. For
example, in examining commercial sex work establish-
ments, condom use outcomes are only partly the result of
individual factors such as self-efﬁcacy and motivation to
use condoms. Condom use outcomes are also inﬂuenced by
factors such as the individual establishment’s condom use
policy, and whether the establishment makes condoms
available. Hence, individuals with similar levels of condom
use motivation may exhibit different levels of condom use
behavior at different establishments [14–18]. Thus, a
multilevel analysis, whereby the effects at the individual
level are examined in conjunction with the sex establish-
ment level can provide us with a more complete picture
and give us a better understanding of the context in which
the process of change is taking place. This type of
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entists formulate a more effective and comprehensive
prevention program, whereby change is not only targeted at
the individual level, but also at the socio-structural levels,
allowing for possible long term structural change and
effective policy making within the organization.
Despite the growing interest in multilevel analysis [5,
13, 20, 21], there are gaps in the literature concerning
community-based research on HIV/STI prevention. First,
the literature is quite limited in investigating HIV/STI
transmission at both individual, sex establishment and
community levels simultaneously. Second, there is a lim-
ited understanding of personal inﬂuences on condom use
and how these personal inﬂuences relate to socio-structural
and community inﬂuences. Third, community-based inter-
vention are sometimes administered at the city or com-
munity level, and there is a need to partition out the
variation of the effects into the corresponding person-level,
sex establishment-level and community-level effects, in
order to provide us with a better understanding of imple-
mentation effects of the intervention at the various estab-
lishments within the different communities.
Different conclusions may also be reached when
researchers fail to consider the different levels within the
data [22–24], since the observations collected may lack
independence due to the nested structure of the data.
Methods for assessing multilevel data [22, 23, 25] make it
possible to partition individual, establishment and com-
munity level effects, thereby allowing researchers to obtain
more precise measures of standard errors, resulting in more
accurate analysis that takes into account the nested struc-
ture of the data.
The purpose of this study is to use a multilevel approach
to examine individual, establishment and community
level effects in a large community-based HIV/AIDS/STI
intervention prevention program. Previous research had
examined 897 women who worked in entertainment
establishments in the Philippines [6]. The primary outcome
of the previous study was condom use as a binary ‘‘yes/no’’
variable based on the last time these women had sex with a
customer. This study extends the research by examining
how often they use condoms based on a previously vali-
dated three item condom use scale[7], and also uses a
larger recently updated data sample of n = 1382. We also
used a three-level hierarchical model to examine the effects
at the person, establishment and community levels, and
demonstrate that standard errors may sometimes be
underestimated if the community-level is not taken into
account for a community-based intervention study.
Commercial sex work is not legal in the Philippines,
however women who work in entertainment establishments
are required to register at their local Social Hygiene Clinic
(SHC) and receive weekly or bi-monthly checkups. These
women, commonly referred to as guest relations ofﬁcers
(GROs) are employed in bars, nightclubs, disco houses,
karaoke TV centers and massage parlors [19]. These GROs
are often referred to as indirect sex workers, as opposed to
the brothel-based or freelance, direct female sex workers.
The establishment where the GROs are employed serves as
the situational context for condom use practices for the
GROs. Previous research identiﬁed establishment policies
as an important factor inﬂuencing condom use among
GROs [26–29]. These ﬁndings support the position that the
establishments provide an important situational context for
condom use among GROs, and are an important compo-
nent for changing risk behavior.
Previous interventions with establishments (brothels) in
Indonesia and Thailand have led to increased condom use
among GROs [28, 29]. In Thailand, the Ministry of Public
Health established programs, including promotion of con-
dom use during commercial sex, and health education to
prevent HIV transmission. This resulted in a broader gov-
ernment initiated community policy of 100% condom use
for preventing the spread of HIV infection. As a conse-
quence, there were signiﬁcant increases in condom use
among female sex workers and their male clients [28, 31].
Clearly, the establishments and the communities where the
GROs work exert vital inﬂuence on condom use. The
analysis of HIV/STI interventions involving this type of
data should incorporate the analysis of effects at the
establishment and at the community level.
The Data
The data used in this research is based on a large-scale
study using a community participatory research approach
[2, 6, 32]. Female GROs (N = 1382) were recruited from
four different cities in the southern Philippines and were
selected as participants in a large community-based HIV/
STI education and prevention program [6, 19]. These
GROs work in over 100 different commercial sex estab-
lishments. The overall participation rate was 98.5%, with
very few GROs refusing to participate in the study.
Establishments included in the study consist of bars,
nightclubs, karaoke TV, disco clubs, and massage parlors.
The average age of the GROs was 23.5 years, and their age
ranged from 15 to 54. At the time of the baseline assess-
ment, the participants had worked an average of
12.66 months (SD = 10.82) and had an average of
9.07 years of education. Only 11.31% of the sample was
married with 54.4% of the participants reporting having at
least one child. In the study, there were 103 establishments
within which the women were clustered. These clusters
ranged in size from 2 to 47. The average size was 9 women
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assigned to one of the intervention groups (peer education,
managerial training, or the combination of peer education
and managerial training.)
Methods
Intervention Description
An assessment of HIV/AIDS-related knowledge, attitudes
and practices were conducted in each of the intervention
and control cities by trained interviewers. The question-
naires were translated to the local dialect, and subsequently
back translated, with back translation receiving a 99% level
of concordance. The questionnaires were pre-tested on
GROs in a neighboring province. Based on the results of
the pretest, a modiﬁed version of the questionnaire was
developed and administered at baseline. Baseline assess-
ments consisted of items covering the areas of demo-
graphics, knowledge, attitudes, beliefs, behaviors, and self-
efﬁcacy for condom use. The intervention cities were
randomly assigned into one of three intervention groups.
The ﬁrst group was the peer education intervention group
and this group received a special intervention consisting of
peer leader training, small group discussions, role playing
for development of social and self-regulative skills, guided
practice of communication and negotiating skills, and
establishment and reinforcement of group norms concern-
ing safer sexual practices. The second group consisted of
managers of the establishments employing the GROs. This
group participated in training and focus group discussions
to identify mechanisms that will facilitate the introduction
of AIDS education and prevention policies, including
condom promotion in the establishment. The third inter-
vention group received both peer education and managerial
training intervention. The control group received usual
educational materials and presentations by the social
hygiene clinic nurse. Assessments of the intervention
effects were made 12 months after the intervention.
Measures
An interview survey was used to measure knowledge of
HIV/AIDS, attitudes and self-efﬁcacy on condom use in
reference to their work practices with clients among the
GROs. Preliminary exploratory analyses with varimax
rotation were conducted on these measures. All Items used
in each measure loaded at .70 or higher in the exploratory
factor analyses. Alpha reliabilities of all measures were
also examined and will be presented in the following
paragraphs.
Aids Knowledge Index
The knowledge index items consisted of a series of 10 true
or false questions about the methods of HIV/AIDS trans-
mission such as blood transfusions, sexual intercourse,
kissing, drug use, etc. The content validity of this knowl-
edge index measure (knowledge score ranges from 0 to 10)
had been established by an expert panel of AIDS
researchers in the Philippines.
Attitude Towards Condom Use
Attitude towards condom use was measured by a 10-item,
5-point scale measure. These items included scaled ques-
tions ranging from 1 (never) to 5 (always) that consists of
items like ‘‘condoms are easy to use’’, ‘‘the price of con-
doms is too high to use regularly’’, ‘‘condoms cause pain or
discomfort’’, etc. The Cronbach’s alpha reliability coefﬁ-
cient for the attitude measure was 0.88. The range of
possible scores for the attitude to condom use measure is
from 5 to 50.
Self-Efﬁcacy Measure
Self-efﬁcacy to condom use was measured by the 6-item
perceived self-efﬁcacy to condom use scale [33]. Respon-
ses to these items were made on a ﬁve-point scale from
strongly agree (1) to strongly disagree (5). The range of
possible scores for the self-efﬁcacy scale is from 6 to 30.
Condom Use Measure
Condom use is the main outcome variable of interest, and
was assessed with 3 questions. This measure included
scaled questions ranging from 0(never) to 4 (always) that
asked GROs—How often they use a condom with vaginal
sex; How often they suggest using condoms to clients; And
how often they carry a condom with them at work. The
Cronbach’s alpha reliability coefﬁcient for the self-efﬁcacy
scale was 0.81. The range of possible scores for the con-
dom use scale is from 0 to 12.
Establishment Rule
At the establishment level, the variable establishment rule
was coded 1 = yes, 0 = no, indicating whether the estab-
lishment had a policy that required GROs to use condoms
every time they engage in risky sexual behavior.
Intervention Status Indicators
At the community level, the different cities were dummy-
coded depending on the type of intervention that was
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123administered in each city (i.e., peer education, managerial
training, combined peer and managerial training, and usual
care or control group.) In the analysis, the usual care or
control group is the reference group for comparison.
Statistical Analysis
Since the scope of this research involved the participation
of the GROs in the different work establishments, located
in different cities or communities within the intervention
study, a methodology involving multilevel analysis that
examined of how condom use can be affected by socio-
structural and environmental inﬂuences, as well as the
effects of a mandatory condom use policy on self-reported
condom use behavior was implemented. More speciﬁcally,
in order to account for the nesting of the GROs in the
different establishments, and the nesting of establishments
in the different cities, a multilevel approach using a three-
level hierarchical model was used. During the intervention,
all individuals were selected to participate within each
establishment. The structure of the study design results in
autocorrelation of individuals within establishments, and
would violate the assumption of independence for ordinary
least squares regression (OLS) analyses. This may have the
effect of underestimating standard errors and increasing
Type I error rates. This underestimation of standard errors
will be examined in the analyses by comparing the results
for the OLS regression with the hierarchical linear models,
where the nesting of individuals in establishments, and
establishments in cities or communities are taken into
consideration. HLM 6 for Windows was the software used
to estimate the three-level hierarchical linear models [22].
In using three-level hierarchical models, the effects were
analyzed simultaneously at three-levels of aggregation—
the individual level, establishment level and the commu-
nity level. In the level-1 or individual level model, condom
use was modeled as a function of the GRO’s personal
characteristics, such as knowledge, attitude, and self-efﬁ-
cacy. A level-1 random effect was added to capture the
variation within the individual GROs.
In the level-2 or establishment level model, the level-
one personal characteristics were modeled as a function of
establishment rule, where establishment rule is dummy
coded, with establishment rule coded as 1 indicating that
the GRO works in an establishment with a mandatory
condom use rule, and establishment rule coded as 0, sig-
nifying that the GRO works in an establishment with no
condom use rule. A level-2 random effect was added to
capture the variation between establishments.
In the level-3 or community-level model, the level-2
variables were modeled as a function of the intervention,
where the intervention effects were dummy-coded
depending on the city and type of intervention that the
GRO belonged to. We also examined cross-level interac-
tions, which are conventional interactions (cross-product
terms) between establishment-level and community-level
factors. Speciﬁcally, we look at the interaction between
establishment rule and the three types of interventions (i.e.,
establishment rule 9 peer group, establishment rule 9
managerial group, and establishment rule 9 combined
group). A third level random effect was included in the
model, to capture the variation across the different inter-
vention cities.
Results
All the variables were initially analyzed descriptively by
univariate statistics, including examining frequencies,
percentages, means and standard deviations. The data were
examined for the presence of missing values, inﬂuential
outliers, skewness and kurtosis for key continuous predic-
tor variables. Missing information was imputed using
multivariate imputation by chained equation method [34].
Fig. 1 Map of the Philippines showing the geographic location of the
intervention sites (underlined cities)
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GROs based on the intervention and control cities (see
Fig. 1) at baseline is shown in Table 1. The socio-eco-
nomic backgrounds of the GROs were generally similar
among the four cities, with some slight variations. Iloilo
GROs were slightly older, with an average age of
24.7 years, compared to GROs from Legaspi (t = 3.2,
P\.05), Cagayan de Oro (t = 3.1, P\.05), and Cebu
City (t = 3.6, P\.001). Iloilo GROs also earned slightly
more relative to the other cities (1,480 Pesos, t = 3.6,
P\.05; At the time of the study, $1 = 24.50 Pesos).
Cagayan de Oros’ GROs were slightly more educated
(9.63 years of education) compared to GROs from Legaspi
(t = 2.8, P\.05), Cebu (t = 2.5, P\.05), and Iloi-ilo
(t = 2.6, P\.05). A signiﬁcantly higher percentage of
Cagayan de Oros’ GROs were married (16.8%, v
2 = 30.5,
P\.05), compared to the other cities. Legaspi City had
the lowest percentage of married GROs (2.4%, v
2 = 21.3,
P\.05).
Preliminary analysis of the data consists of examining
the change in knowledge, attitude and condom use
behavior from pretest to post-test. As illustrated in Table 2,
there were signiﬁcant increases in knowledge on HIV/
AIDS transmission from baseline to post-test for the
intervention groups, and no signiﬁcant change in knowl-
edge for the control group (t = 1.1, P = .92). Baseline to
post-test change in attitude on condom use also increased
signiﬁcantly for all the intervention groups but did not
change signiﬁcantly for the control group. There was also a
signiﬁcant increase in condom use for the intervention
groups and not for the control group. These preliminary
results show the overall effects of the intervention at the
unadjusted aggregate level without controlling for indi-
vidual, establishment and community variables.
Multilevel Analysis
The next phase in the analysis consists of a more detailed
analysis, using the three-level hierarchical models to ana-
lyze the data at the different levels. The condom use out-
come was normally distributed, and we estimated the three-
level hierarchical linear model using restricted maximum
likelihood (REML) that assumes multivariate normality for
the model residuals. In all the models, continuous predic-
tors were mean-centered, including age, years in education,
knowledge index, condom use attitude and self-efﬁcacy
measures.
GRO-Level Analysis
Based on the ﬁndings of the study, it was found that the
GROs’ knowledge on HIV/AIDS had a signiﬁcant effect on
condom use (b = .064, P\.05). GROs that had higher
knowledge concerning the transmissibility of HIV/AIDS
tend to use condoms more often. There was also a signif-
icant effect of attitude on condom use—the more positive
the attitude towards condom use, the higher the level of
condom use (b = .062, P\.01).
Establishment-Level Analysis
Among all the establishments surveyed, 46.6% of the
establishments had a policy of mandatory condom use
when engaging in sex with customers. The results of the
Table 1 Demographic characteristics of GROs at baseline by intervention and control cities
Legaspi (E1)( n = 255) Cagayan de Oro (E2)( n = 459) Cebu (E3)( n = 398) Ilo-Ilo (C) (n = 270)
Age (years)
Mean 23.23 23.62 22.63 24.70
SD (Min., Max.) 5.14 (15, 41) 5.20 (10, 48) 4.92 (15, 39) 7.11 (14, 54)
Years of schooling (years)
Mean 8.61 9.63 8.88 8.72
SD (Min., Max.) 2.21 (2, 14) 2.13 (1, 14) 2.16 (2, 14) 2.13 (1, 14)
Average weekly income (pesos)
Mean 1045 1223 1278 1480
SD (Min., Max.) 797 (100, 8000) 988 (150, 9000) 1132 (50, 8000) 1500 (100, 9000)
Marital status
Single, never married (%) 62 45 62 48
Single, lives with boyfriend (%) 30 25 18 24
Separated, living alone (%) 5 11 10 19
Married (%) 2 17 8 9
Widowed (%) 1 2 2 0
E1 peer education, E2 manager/supervisor training & educational policy, E3 combination E1 and E2, C control group (usual care)
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123Table 2 Comparison of knowledge, attitudes and condom use between control and intervention groups
Survey measures Baseline Post test (SD) t-value
Knowledge score (ranges from 0 to 10)
Peer education 4.16 (1.01) 6.22 (1.16) 4.4**
Managerial training 4.25 (1.17) 6.35 (1.12) 4.5**
Combined (peer ? managerial) group 4.29 (1.08) 6.48 (1.01) 4.8**
Control group 4.16 (1.30) 4.75 (1.31) 1.1
Attitudes towards condoms score (ranges from 5 to 50)
Peer education 42.71 (1.29) 46.21 (1.34) 3.1**
Managerial training 44.56 (1.29) 48.54 (1.33) 3.8**
Combined (peer ? managerial) group 43.79 (1.25) 48.75 (1.24) 3.9**
Control group 45.19 (1.30) 44.92 (1.25) .94
Self efﬁcacy score (ranges from 6 to 30)
Peer education 17.11(1.13) 18.23 (1.13) 2.2*
Managerial training 17.36 (1.19) 18.38 (1.18) 2.1*
Combined (peer ? managerial) group 17.11 (1.11) 18.47 (1.22) 2.4*
Control group 17.27 (1.31) 17.91 (1.13) .98
Condom use score (ranges from 0 to 12)
Peer education 6.56 (1.26) 7.33 (1.17) 3.1**
Managerial training 6.52 (1.20) 7.59 (1.04) 3.3**
Combined (peer ? managerial) group 6.48 (1.22) 8.15 (1.12) 3.7**
Control group 6.62 (1.27) 6.21 (0.94) .92
* P\0.05
** P\0.001
Table 3 Multilevel analysis of condom use—OLS regression vs. hierarchical linear model results
Fixed effects
a OLS estimate
(cluster effect ignored)
S.E. (OLS) t-value Hierarchical linear
model estimate
S.E. (HLM) t-value
Individual-level
Knowledge 0.063 0.019 3.32** 0.064 0.026 2.46*
Attitude 0.061 0.012 5.08** 0.062 0.018 3.44**
Self-efﬁcacy 0.051 0.017 3.00** 0.05 0.030 1.67
Establishment-level
Establishment rule 0.704 0.113 6.23** 0.705 0.128 5.51**
City-level
Peer education 0.251 0.098 2.56** 0.250 0.110 2.27*
Managerial training 0.628 0.158 3.97** 0.628 0.264 2.38**
Combined 1.306 0.098 13.33** 1.304 0.278 4.69**
Cross-level interaction
Peer 9 establishment rule 0.421 0.124 3.40** 0.421 .147 2.86**
Managerial 9 estab. rule 0.563 0.176 3.20** 0.563 .209 2.69**
Combined 9 estab. rule 0.840 0.238 3.53** 0.840 .325 2.58**
Estimation of variance components for hierarchical models
Variation between GROs 0.79 (S.E. = 0.063)**
Variation between establishments 0.31 (S.E. = 0.069)**
Variation between cities 0.18 (S.E. = 0.031)**
a Model also controlled for age, education and marital status and baseline condom use
* P\0.05
** P\0.01
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datory condom use was signiﬁcant (b = .705, P\0.01).
GROs that worked in an establishment with a mandatory
condom use rule had a higher level of condom use.
Community-Level Analysis
Among the different intervention groups, the combined
peer and managerial intervention (Cebu City) had the
largest main effect on condom use (b = 1.304, P\0.01)
relative to the usual care group. The managerial interven-
tion was also signiﬁcant with the magnitude of the main
effect at a slightly lower level than the combined peer and
managerial intervention (b = 0.628, P\0.01). The peer
intervention group also had a signiﬁcant main effect on
condom use compared to the usual care group (b = 0.25,
P\0.05).
In examining the cross-level interaction effects, there
was a signiﬁcant cross-level interaction effect between peer
intervention 9 establishment rule (b = 0.421, P\.01).
Similarly, we found signiﬁcant interaction effects between
managerial intervention 9 establishment rule (b = 0.563,
P\.01) and the combined intervention 9 establishment
rule (b = 0.840, P\.01). These interaction effects
indicate that participants who had the peer, managerial or
combined interventions and at the same time worked in an
establishment with the condom use rule had signiﬁcantly
higher condom use compared with intervention participants
who worked in establishments with no condom use rule.
To illustrate this interaction effect, we estimated the
expected values from the hierarchical linear models, and
computed separately three scenarios assuming a hypothet-
ical increase of 10% in (1) knowledge, (2) attitudes and (3)
self-efﬁcacy in Table 4. The results show an increase in
condom use ranging in magnitude from 15.8 to 19.7% for
the intervention groups when we compare establishments
with condom use policy vs establishments without condom
use policy. The difference in condom use for the control
group in establishments with and without condom use
policy were lower, and ranges from 10.3 to 10.8%.
Discussion of Results
The results for the ordinary least squares regression (OLS)
analysis (where clustering of the data is ignored) and the
three-level hierarchical analysis are presented in Table 3.
The estimates of the regression coefﬁcients for the ﬁxed
effects are essentially the same for the OLS regression
model and the three-level hierarchical models, however,
the standard errors are underestimated in OLS regression
where the clustering of the data is ignored. The estimates of
the variance components for the three-level model indicate
that there is substantial variation between GROs on con-
dom use (0.79), as well as signiﬁcant variation within
establishments (0.31), and between the different interven-
tion cities (0.18).
Self-efﬁcacy was found to be signiﬁcant in the OLS
regression model where clustering of the data was ignored;
however, this effect was not signiﬁcant in the hierarchical
model. The implication here is that standard errors are not
correctly estimated when clustering of the GROs in the
different establishments and intervention cities are not
taken into consideration, leading us to a wrong conclusion.
The reason for this phenomenon is that there is a high
degree of intra-class correlation in the between-establish-
ment and between-city variances. The OLS analysis
ignores the fact that a large proportion of the between-
establishment variation lies between the different inter-
vention cities. Intra-class correlation measures the pro-
portion of the variance in the outcome that is between
groups. This ratio, r
2between/(r
2between ? r
2within) is
sometimes also referred to as the cluster effect. A high
intra-class correlation indicates that that the observations
within groups are dependent or correlated, and that if one
were to use traditional statistical techniques, the standard
errors obtained will be underestimated. In this study, the
Table 4 Effects of increased self-efﬁcacy, knowledge, and attitude
on condom use in establishments with a mandatory condom use
policy vs. establishments with no condom use policy
Establishments
with no condom
use policy
Establishments
with condom
use policy
%
difference
(1) Effect of a 10% increase in condom use knowledge
Control 6.57 7.28 10.81
Peer 6.82 7.95 16.57
Managerial 7.19 8.46 17.66
Combined
peer ? managerial
7.87 9.42 19.70
(2) Effect of a 10% increase in condom use attitudes
Control 6.82 7.52 10.26
Peer 7.07 8.19 15.84
Managerial 7.44 8.71 17.07
Combined
peer ? managerial
8.11 9.67 19.24
(3) Effect of a 10% increase in self-efﬁcacy
Control 6.63 7.34 10.71
Peer 6.88 8.01 16.42
Managerial 7.25 8.52 17.52
Combined
peer ? managerial
7.93 9.48 19.55
Expected values were estimated from the hierarchical linear models,
and computed separately for three scenarios. We assume a hypo-
thetical increase of 10% in (1) knowledge, (2) attitudes and (3) self-
efﬁcacy
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analysis should take into account the clustering effect of
the data.
Another factor to consider would be to examine the
cross-level interactions between establishment-level vari-
ables (in this case it is the establishment rule on condom
use) and the intervention type. This contextual variable
(establishment rule) had a moderating effect on the inter-
vention, which would have been missed if one were to
examine only individual-level effects. The fact that we
found signiﬁcant interaction effects on all three interven-
tion groups indicates that establishment rule had a sub-
stantial impact on condom use. It is interesting to observe
that twenty-four per cent of the variation lies between
establishments, and 14% of the variation lies between
cities.
Limitations of the Study
There are several limitations to this study. Our measures
are mostly based on self-reports and are subject to errors in
recall or social desirability bias. However, previous studies
using these condom use measures have found no signiﬁcant
differences in social desirability among those reporting
always or often using condoms compared with those
reporting using condoms less frequently [35].
This study examined pre- and post results of the inter-
vention using a three-level model using HLM. Currently,
HLM software analyses are limited to three-level hierar-
chicalmodels[36].Futureresearchcanexpandonthismodel
tolongitudinally examinepre-,post and follow-upmeasures
using four-level hierarchical linear models that include the
repeatedmeasuresacrosstime.Thiswouldallowusexamine
the intervention effects across a longer time frame beyond
12 months.Itwouldalsoenableustoexaminethepatternsof
change across time since the intervention effect might not
necessarily be linear but could have a plateau effect or even
decrease after a longer period of time.
Conclusion
The results of this study stress the importance of the
analysis at the individual level, establishment level, and
community level, all of which affect individual behavior on
condom use. Most intervention approaches target individ-
uals, addressing personal issues of knowledge, attitudes
and self-efﬁcacy. However, these interventions do not take
into account the organizational context in which change is
taking place, and may miss opportunities to uncover some
of the interesting ﬁndings at the other levels, which may
also have an effect on the individual level. More recently,
researchers have called for increased efforts in environ-
mental and structural approaches for HIV prevention [6,
37]. These include organizational behavior changes and the
establishment of policies regarding condom use in com-
mercial sex establishments. Similarly, the issue of using
multiple levels of analysis in HIV prevention science had
been brought to the researchers’ attention, calling for more
efforts to ‘widen the lens through which HIV/AIDS pre-
vention is viewed’ [5, 6].
The results in this study suggest that the work estab-
lishment is an important factor inﬂuencing condom use
among GROs. In order for the intervention to be effective,
organizational changes within the sex establishments need
to be included in the intervention. These changes includes
administering mandatory condom use rule in the estab-
lishments, training of managers in basic knowledge
regarding the transmission and prevention of STIs, and
encouraging employees to attend AIDS prevention training
programs in the community.
Educational policy and activities carried out by man-
agers also vary between establishments. A survey of the
managers in the establishments shows that 81% of the
managers meet regularly with the GROs, 75% promote
AIDS awareness in the establishments, 72% encourage
GROs to attend the social hygiene clinics, and 53% man-
date 100% condom use when having sex with clients [6].
In using multilevel hierarchical models as the method of
analysis, the importance of targeting both individuals as
well as contextual factors in the intervention was empha-
sized and taken into consideration. In this study, the effect
of the combined peer and managerial intervention was
found to be most effective, which suggested the need for
the development of comprehensive educational policies in
the commercial establishments, which not only target the
GROs, but also the management of the sex establishments,
and their policy on condom use.
Research in Thailand has demonstrated the value of
combining interventions concurrently at the individual,
establishment and community level. This study involves the
dissemination of knowledge of safe sex practices among
GROsthroughcommunityoutreacheducationprogramsand
the government initiated policy of 100% condom use for
preventing the spread of HIV infection, where the end result
was signiﬁcant increases in condom use among female sex
workers and their male clients [28–30]. Clearly, the estab-
lishmentsandthecommunitieswheretheGROworksexerts
vital inﬂuence on condom use, thus the analysis of HIV/STI
interventions involving this type of intervention should
incorporate the analysis of effects both at the establishment
and at the community level.
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